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1. Introduction

In the past RAN WG1 meetings, Selective combining (SC) and Maximum Ratio combining (MRC) has been addressed as receiving methods for MBMS Simulcast transmission. These techniques are expected significant performance gain to reduce the Node B transmission power consumption of MBMS channels[1][2][3][4][5]. The LS from RAN1 (R1-031428) asks RAN WG2 and RAN WG3 on the network complexity aspects associated with MBMS SC [6]. In this LS RAN WG1 is particularly interested in required associated signalling and the feasibility of required network timing alignment.
For WG2, this contribution focuses the signalling which is necessary for MBMS Simulcast/ UE combining, i.e. SC and MRC. The feasibility of required network timing alignment is introduced in WG3 [7]. 
2. Discussion
Considering adopting the MBMS simulcast transmission, the signalling about neighboring cells on MCCH is useful to minimize MTCH data loss and delay. For this purpose, following signalling can be used. 
- MBMS service availability of neighboring cells
- Physical channel information of neighboring cells

In the MBMS case, it is anticipated that same services will be transmitted in neighboring cells. Therefore, another MCCH information between neighboring cells except above signalling can be shared. (e.g. spreading factor)
2.1  MBMS service availability of neighboring cells
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Figure 1: MBMS service availability of neighboring cells signalling flow
The purpose of the signalling flow is for RNC to inform UEs of each MBMS service available in  neighboring cells. The MBMS SERVICE AVAILABILITY OF NEIGHBORING CELLS message is sent over MCCH. This message shall be transmitted periodically to support MBMS simulcast / UE combining and mobility in the MBMS service. The MBMS SERVICE AVAILABILITY OF NEIGHBORING CELLS message contains MBMS service Ids and Service Availability indications. The MBMS service ids indicate the MBMS services which are being served in the cell. Service availability indications indicate that each MBMS service is available or not. More information may be included in the MBMS SERVICE INFORMATION message. [FFS] 
For example, this signalling message broadcasts contents of table 1 on MCCH. Cell 1 to 3 of Service 1 in this table indicates that service 1 is available. Cell N-1 and N of Service 1 indicates that service 1 is not available. This means Cell 1 to 3 may be combined and Cell N-1 to N can be excluded from radio link for MBMS combining. 
Table 1 MBMS service availability of neighboring cells

	Cell No.
	1
	2
	3
	…
	N-1
	N

	Service 1
	A
	A
	A
	:
	N.A
	N.A

	:
	:
	:
	:
	:
	:
	:

	Service X
	A
	N.A
	A
	:
	N.A
	N.A


Note. “ A “ means that service X is available, “ N.A ” means that Service X is not available.
- Size of MBMS service availability of neighboring cells message: 

[(Length of Service id) + (Number of neighboring cells)]*(Number of service)
2.2  Physical channel information of neighboring cells
The purpose of this message is for the RNC to inform UE(s) of the Physical channel configuration information of neighboring cells for MBMS simulcast / UE combining. 
This message contains; 
· STTD indicator 

· Code number 

· Timing difference information

STTD indicator is used to indicate to UEs that each neighboring cells employ STTD or not. Code number is used to configure physical channel of neighboring cell. Timing difference information is used to indicate the timing relation between neighboring cells. For example, Timing difference information can indicate accurate time relation. Alternatively, this information can indicate 3 values, which are SC capable, MRC capable and Neither.
- Size of MBMS physical channel information of neighboring cells message: 

 [(Length of STTD indicator) + (Length of Code number) + (Length of Timing difference information)] * (Number of service) * (Number of neighboring cells)

[image: image2.wmf] 

UE

 

MBMS 

PHYSICAL CHANNEL 

INFORMARTION

 OF 

NEIGHBORING CELLS

 

 

C

RNC

 


Figure 2: MBMS physical channel information of neighboring cells signalling flow
The purpose of the signalling flow is for the RNC to inform UE(s) of the Physical channel information in neighboring cells. MBMS PHYSICAL CHANNEL INFORMATION OF NEIGHBORING CELLS is only available for p-t-m transmission. MBMS PHYSICAL CHANNEL INFORMATION OF NEIGHBORING CELLS message is sent over MCCH. PHYSICAL CHANNEL INFORMATION OF NEIGHBORING CELLS message includes STTD indicator, Code number, Timing difference per MBMS service. STTD indicator is used to indicate to UEs that each neighboring cells employ STTD or not. Code number is used to configure physical channel of neighboring cell. Timing difference is used to indicate the timing relation between neighboring cells. More information may be included in PHYSICAL CHANNEL INFORMATION OF NEIGHBORING CELLS. [FFS] 
3.  Conclusion

The signalling for MBMS Simulcast / UE combining has been presented. We suggest RAN WG2 to discuss the impacts of adopting this signalling. If RAN WG2 agrees that signalling is feasible, following text proposal should be inserted in MBMS Stage2 TS.
4.  Text proposal for 25.346 
<<<<<<<<<<<< start of text proposal >>>>>>>>>>>>>>>>>

8.2.6  MBMS service availability of neighboring cells

[image: image3.wmf] 

UE

 

MBMS 

SERVICE 

AVAILABILITY 

OF NEIGHBORING CELLS

 

 

C

RNC

 


Figure 28: MBMS service availability of neighboring cells signalling flow
The purpose of the signalling flow is for RNC to inform UEs of each MBMS service available in  neighboring cells. The MBMS SERVICE AVAILABILITY OF NEIGHBORING CELLS message is sent over MCCH. This message shall be transmitted periodically to support MBMS simulcast / UE combining and mobility in the MBMS service. The MBMS SERVICE AVAILABILITY OF NEIGHBORING CELLS message contains MBMS service Ids and Service Availability indications. The MBMS service Ids indicate the MBMS services which are being served in the cell. Service availability indications indicate that each MBMS service is available or not. More information may be included in the MBMS SERVICE INFORMATION message. [FFS] 
8.2.7  MBMS physical channel information of neighboring cells
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Figure 29: MBMS physical channel information of neighboring cells signalling flow
The purpose of the signalling flow is for the RNC to inform UE(s) of the Physical channel information in neighboring cells. MBMS PHYSICAL CHANNEL INFORMATION OF NEIGHBORING CELLS message is only available for p-t-m transmission. MBMS PHYSICAL CHANNEL INFORMATION OF NEIGHBORING CELLS message is sent over MCCH. PHYSICAL CHANNEL INFORMATION OF NEIGHBORING CELLS message includes STTD indicator, Code number and Timing difference per MBMS service. STTD indicator is used to indicate to UEs that each neighboring cells employ STTD or not. Code number is used to configure physical channel of neighboring cell. Timing difference is used to indicate the timing relation between neighboring cells. More information may be included in PHYSICAL CHANNEL INFORMATION OF NEIGHBORING CELLS. [FFS]
<<<<<<<<<<<<<<<<<<<<<<< end of text proposal >>>>>>>>>>>>>>>>>>>>>>>
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